Direct hypothalamic innervation of the trigeminal motor nucleus: a retrograde tracer study.
It is currently thought that the hypothalamus influences motor output through connections with premotor structures which in turn project to motor nuclei. However, hypocretinergic/orexinergic projections to different motor pools have recently been demonstrated. The present study was undertaken to examine whether hypocretinergic/orexinergic neurons are the only source of projections from the hypothalamus to the trigeminal motor nucleus in the guinea-pig. Cholera toxin subunit b was injected into the trigeminal motor nucleus in order to retrogradely label premotor neurons. Two anatomically separated populations of labeled neurons were observed in the hypothalamus: one group was distributed along the dorsal zone of the lateral hypothalamic area, the lateral portion of the dorsomedial hypothalamic nucleus and the perifornical nucleus; the other was located within the periventricular portion of the dorsomedial hypothalamic nucleus. Numerous cholera toxin subunit b+ neurons in both populations displayed glutamate-like immunoreactivity. In addition, premotor neurons containing hypocretin/orexin were distributed throughout the lateral dorsomedial hypothalamic nucleus, perifornical nucleus and lateral hypothalamic area. Other premotor neurons were immunostained for melanin concentrating hormone; these cells, which were located within the lateral hypothalamic area and the perifornical nucleus, were intermingled with glutamatergic and hypocretinergic/orexinergic neurons. Nitrergic premotor neurons were located only in the periventricular zone of the dorsomedial hypothalamic nucleus. None of the hypothalamic premotor neurons were GABAergic, cholinergic or monoaminergic. The existence of diverse neurotransmitter systems projecting from the hypothalamus to the trigeminal motor pool indicates that this diencephalic structure may influence the numerous functions that are subserved by the trigeminal motor system.